During last Session we had two papers on preliminary medication in connection with aneasthesia ; the first dealt with most of the drugs used in this way, and spoke in detail of paraldehyde. The second was devoted entirely to paraldehyde, and some excuse might seem necessary for discussing another drug for preliminary use in connection with anesthesia. Neither of the -readers of those papers had, however, had any experience of avertin, and therefore Sir Francis Shipway and myself felt justified in bringing forward the subject of avertin anaesthesia, though avertin may be regarded as another instance of a drug which is useful as a preliminary to the administration of anaesthetics, rather than one which is itself an anwesthetic.
Dr. J. Blomfield: During last Session we had two papers on preliminary medication in connection with aneasthesia ; the first dealt with most of the drugs used in this way, and spoke in detail of paraldehyde. The second was devoted entirely to paraldehyde, and some excuse might seem necessary for discussing another drug for preliminary use in connection with anesthesia. Neither of the -readers of those papers had, however, had any experience of avertin, and therefore Sir Francis Shipway and myself felt justified in bringing forward the subject of avertin anaesthesia, though avertin may be regarded as another instance of a drug which is useful as a preliminary to the administration of anaesthetics, rather than one which is itself an anwesthetic.
Avertin is tri-brom-ethyl-alcohol, and is a white crystalline substance which dissolves with difficulty in water to 3J%. When we began to use it we could only procure it in powder form, and the making of the solution was tedious, because it required prolonged shaking. But since then the makers have produced a solution, a fluid avertin, in which the avertin is held in solution by amylene hydrate. We now have a clear liquid, every cubic centimetre of which contains one gramme of avertin. This is added to distilled water heated to 40°C., and then the solution is ready for injection. The strength of the solution must be 2W% to 3%, and the dosage is determined by the body weight of the individual. We must have a rough guide when using an,esthetics of this kind, for we cannot feel our way as we go. We use 0 1 of a gramme per kilogramme of body weight of the individual; this means using about two-thirds of a gramme per stone of body weight. The makers issue extensive tables in which the dosage is worked out in grammes and kilogrammes, and also in ounces and stones. The technique of the injection is simple. The solution is run slowly into the rectum through a soft tube, inserted about 4 in. It is important, that the anesthetist should be present during the procedure because, as in the case of all anasthetic drugs, people differ greatly in their reactions to avertin. If the anesthetist is present he can safeguard the dosage, that is to say, he can measure approximately the susceptibility of the individual. Though the accepted dose for that person be 6 grammes in 200 c.c. of distilled water, it might be found when only 4 grammes had been used, that the patient was already unconscious and ready for the operating theatre. Fairly definite limits of dosage are stated, but even within those limits there may be unusual occurrences. Professor Eichholtz has said that even with the " safe" dose of 0 1 gramme per kilogramme of body weight, there may be dangerous symptoms in the case of weakly people; but when the drug is used for persons of normal health, he has never seen or heard of dangerous symptoms being produced by the 0 1 gramme per kilo. Yet we have only to read the details of a case which, as it occurred in this country, probably came to the eyes of many of you, to find a contradiction to the professor's statement. The patient was a young man in ordinary health who was to have an operation for the radical cure of inguinal hernia. Antesthesia, when he came to the theatre, was not sufficient for the performance of the operation; it was supplemented by gas-and-oxygen only, and the patient left the theatre apparently in a normal state. Yet he never recovered, and died about eight hours afterwards. He had had a safe dose. The post-mortem DEC.-AN.ES. 1 examination disclosed no cause of death. The case has not shaken my confidence at all. " To err is human." I think in that case there must have been some error undetected, and therefore unmentioned. In my own experience there has been nothing comparable to this. The young man had 1 gr. of morphine half an hour before the avertin, but he showed no sign of morphine poisoning, either during the operation or afterwards. I early realized that avertin was a potent drug and must be used with care, because I had a case in which a very big and difficult patient received slightly more than 0@1 grm. per kilo. body weight: the dose was, in fact, 0 12. His condition on the table was excellent while a huge thyroid tumour was dissected out, but he never recovered, and died twelve hours afterwards. For some reason, that man did not eliminate his avertin. He too had had a sedative beforehand (omnopon gr. w).
Generally, the induction of unconsciousness has been, in my experience, extraordinarily satisfactory; I think that to go to sleep by means of avertin is one of the pleasantest ways conceivable of becoming unconscious. I have not seen any excitement at all, and I have not had a patient who complained that there was anything unpleasant about it, except one young man, a nervous subject, who felt a strong desire to expel the tube from his rectum. Yet he was one of the most satisfactory in my series, because he had had several operations for removing exostoses, and for these he had had ether several times. He had always dreaded and hated the experience. He said that if in future he could have avertin he would not mind how many operations he had. The operation took between 30 and 40 minutes.
The induction is generally pleasant; there is no excitement or evidence of discomfort. The respiration generally becomes somewhat depressed, i.e., somewhat shallower and slower, a quieter respiration, not unlike that of sleep, except that there is some diminution in the amount of colour in the face, and stertor easily develops. The blood-pressure drops 10 to 15 mm.
The effect on the eyes is remarkable, because often. when the patient has been rendered unconscious by avertin, the corneal reflex is absent, and yet if a painful stimulus is applied, a reflex movement occurs, so there would be a movement at the first cut with the knife. I therefore do not rely on absence of the corneal reflex in avertin anesthesia. To be sure whether or not more anaesthetic is required, the best test I have found is to place before the face a mask with a strong ether vapour for inhalation; if that is inhaled quietly without holding the breath, the operation can be begun.
Only about a fourth of my cases gave a satisfactory anesthesia with avertin alone. Whether this happens or not depends on the nature of the individual and the character of the operation. The kind of case which has given me the greatest satisfaction has been that of a feeble, elderly individual, who had had gastrostomy for carcinoma of the csophagus-the type of patient who may fail to recover after inhalation anesthesia-exophthalmic goitre patients, and those who have taken other anaesthetics badly.
On the average there is from two to four hours' unconsciousness, but the coma is not of that deep variety which would make one afraid to use avertin in cases in which there may be blood about the air passages, nor is it coma as deep as after paraldebyde. I have used avertin for the dissection of tonsils without subsequent anxiety.
To sum up, my impression is that avertin is a very useful addition to our drugs, but that we should not attempt to use it as a routine in hospital. It is most valuable because it gives a very pleasant induction of anaesthesia, especially good for people who have had trouble with other ansesthetics, and it adds enormously to the safety of operations for exophthalmic goitre or on emaciated persons. Sir Francis Shipway: The history of avertin, its chemical nature, its preparation and method of administration in man are by now so familiar, and its literature so extensive, that I do not propose to discuss them. My remarks are limited to a survey, from the clinical aspect, of the records of 106 administrations conducted at Guy's Hospital for a large variety of operations on patients with a wide range of age, many of whom were in a poor state of health, and to the impressions of the value of this new anesthetic gained from a study of these records. I am indebted for the notes of six cases to Mr. C. H. Johnson, house-surgeon to the Throat and Nose Department, who was responsible for their administration ; they include three cases of enucleation of tonsils in adults. In addition to obtaining the opinion formed by the patient of this method of induction and anaesthesia, I have obtained data of the length of the period of sleep and the occurrence of vomiting or nausea.
Solid avertin was used in the first forty-five cases, fluid avertin in the next thirty-three, in a 3% solution of distilled water. All the later patients have been given fluid avertin in a 2i% solution, which is stated by the manufacturers to give up the drug more evenly than the 3% solution, so that absorption is more gradual, and excitement and struggling are less likely to arise. This may be the case, although no example of excitement has been seen in patients for whom the stronger solution has been used. A real disadvantage, although perhaps a minor one, of the 21% solution is the increased quantity of fluid which has to be injected; certainly the 3% solution appears to be preferable for children (who more readily retain small injections). The ordinary routine preparation by an enema on the night before operation, if this is to take place next morning, or in the early morning if operation is arranged for the afternoon, has been followed in all cases. The great majority of patients have been operated on in the afternoon. A rectal wash-out shortly before injection of avertin is to be avoided, as some of the liquid may remain in the bowel and interfere with absorption of the drug.
Of the 106 patients sixty-six have been males, with ages ranging from 12 to 72 years, and forty have been females, with ages ranging from 15 to 66 years; three were boys of 15 and under, four were girls of 16 and under, seventeen were over 55 years of age. In every case, except that of a boy to whom atropine gr. TT OU was given, morphine gr. I toand atropine gr. -fln, or morphine gr. , scopolamine gr. -f ;u to gr. izo. has been injected one hour before operation. The majority have received morphine gr. , scopolamine gr. 1Th. The estimation of the correct dose is extremely difficult if full narcosis, or even the minimum amount of additional anesthetic, is aimed at; body weight is an unscientific, and therefore uncertain, guide, because habits, occupation and temperament should be taken into account, and they are incalculable. The most that can be said is that certain types, e.g., the alcoholic, the active, the highly strung, react less easily to anesthetics than do the abstemious, the sedentary, the placid. In the latter, smaller doses of avertin often produce adequate anaesthesia, e.g., a woman, aged 29, of calm temperament and indoor occupation was fully antesthetized for an appendicectomy under a dose of 0*13, whilst 0 1 gr. was adequate for an operation upon the knee of a contented blacksmith who could neither read nor write. In the former types maximum doses will be necessary, and the risk of overdose will be run. For these reasons it is better to follow the doses now recommended and to be content with the result obtained, to aim, that is, at a safe, quiet, pleasant induction and to look upon avertin solely as a basal ancesthetic.
The doses that I have used have varied from 0 * 08 g. to 0 * 15 g. per kilo. (four cases); a dose of 0 12 g. to 0 13 g. has been used in forty-seven cases. The maximum quantity of avertin given has been 11 g. (dose of 0-125 g. per kilo.); five ounces of ether were used in addition; the operation was for inguinal hernia.
In another case 10 * 5 g. were injected (O * 13 g. per kilo.).
In no case has the condition before, or during, operation given cause for the slightest anxiety, in fact so satisfactory has it been that it was my intention to continue to give 0' 12 g. to 0'13 g. to healthy adults of ages from 20 to 45 preceded by morphine gr. -, scopolamine gr. X5u. Following, however, the publication in the Lancet (March, 1929) by Dr. Blomfield and myself of the report of the Joint Anaesthetics Committee, Dr. H. H. Dale received a letter from Professor Eichholtz criticizing the use of doses higher than 0 08 g. for weakly patients and 0 1 g. for patients who are not weakly, on the ground that whilst some administrators had had very good results with the highest doses in many hundreds of cases, fatalities had undoubtedly occurred with 0'125 g. in patients who were not weakly and with 0 1 g. in weakly patients. The smaller doses recommended had been free from reproach and practically free from failure. Acting upon the strong recommendation of Professor Eichholtz, in my latest cases 0 * 08 g. to 0 * 1 gm. has been given, with, so far, very satisfactorv results. These are the doses, then, that should be used, with the caution that old people need relatively less avertin. Professor Eichholtz further emphasizes the importance of noting the rapidity of the onset of sleep or rapid deepening of sleep; to prevent too deep narcosis, he says, the remainder of the injection should be at once let out of the bowel. This precaution can only be adopted in clinics where the injection is either given by the same person who can make herself familiar with the phenomena of what may be termed a normal induction, or supervised by an anesthetist who is fully acquainted with the varying reactions of patients to anaesthetics.
Avertin has been used in this series for gastrostomy, gastro-jejunostomy, appendicectomy and other abdominal operations (seventeen) for removal of simple and malignant tumours of the breast, for operations on limbs, neck, nose, throat, and other parts of the body. In twenty cases avertin has been used alone; these include in addition to the two mentioned above, subjects suffering from hernia, hmemorrhoids, anal fistula in a man with active pulmonary tuberculosis, and carcinoma of both breasts (in a man aged 42). One case is of special interest as the patient, a man aged 29, weighing 12 st. 3 lb., was adequately ana3sthetized by a dose of 0 i gr. for enucleation of the tonsils, although the cough reflex was evoked by the application of a mask wetted with ether. In thirty-one cases gas and oxygen has been used in addition; this combination seems to be ideal. In ten cases ether was added to the gas-and-oxygen; a mixture of chloroform and ether in three cases; chloroform was given in one case for removal of a growth of the tongue by diathermy. In all the other cases (forty-one) ether has been used in amounts varying from 3 dr. to 7 oz. Induction is quiet, smooth, and usually rapid, consciousness often being lost in the middle of a sentence a few minutes from the beginning of the injection. The whole process is entirely free from discomfort and takes ten minutes. The injection is given half an hour before operation. Anesthesia deepens to its maximum in thirty minutes. The patient is kept lying upon his side to prevent obstruction to breathing; should the tongue be retracted during inspiration the head is well extended or an airway inserted. The colour is occasionally slightly cyanosed, as the respiration may be shallow and the rate decreased; the factors affecting the centre, viz., omnopon or morphine, scopolamine, avertin, amylene hydrate, produce different effects. Thus the centre miay be stimulated or depressed, although the usual condition is one of depression, but in no case has any anxiety been felt nor has it been necessary to use a respiratory stimulant. Should the need arise, CO2 would appear to be the most efficient of the remedies recommended. The pulse-rate is usually slightly increased.
The blood-pressure falls about 15 mm. Hg ; the maximum that I have observed was 30 mm. Hg. The pupil is small and reacts to light, the globes are fixed, the muscles of the lower jaw partly or completely relaxed, the conjunctival reflex absent, the corneal reflex usually just present. In ten cases this reflex has been absent. The patient is then ready for operation, and the problem arises whether anaesthesia will be adequate. It is quickly realized that the ordinary signs of ancesthesia are but poor aids in solving this problem and that other tests must be used. Of these, the most valuable are the preparation of the operation-area with picric acid or iodine, and the application of towel clips; again, depression of the lower jaw will often elicit reflex movement. Some patients have presented features of unusual interest. In one, fine rapid twitchings of the masseters occurred with rigidity of jaw and arms towards the end of a radical cure of inguinal hernia under avertin alone; a dose of 0@15 gr. had been given. Pulse-rate had fallen by 10, blood-pressure 30 mm. Hg. In four cases twitchings of the masseters and shivering were noted; the pulse-rate and bloodpressure had risen slightly. In two of these shivering was so marked that the rectal temperature was taken and was found to have fallen respectively to 98 80 F. and 970 F.; in the latter case the whole leg had been exposed during operation for extensive varicose veins. The patient was treated with an electric cradle on his return to bed and quickly recovered. No additional anesthetic was given in two of these five cases. In two women with large ovarian cysts pressure of the tumour prevented the injection of the whole of the solution. Analyses of urine have been made by Dr. J. H. Ryffel in a few cases; the presence of albumin or blood has not been noted. One man, aged 27, developed bronchitis following operation for inguinal hernia; gas-and-oxygen was the supplementary aniesthetic. There was a history of a recent cold.
Irritation of the bowel has not occurred; the solution is always tested for hydrobromic acid immediately before injection. The importance of this essential precaution has been seen on three occasions when the solution was found to turn blue at once when tested with Congo red. The rectum is not washed out after operation.
The period of ancesthesia produced by the smaller doses (01 gr.) is about 1J hours. The patient having been put back to bed lying on the side or with the head turned to one side usually sleeps for some hours. The sleep is not deep, as the patient can be easily aroused and if necessary made to take fluid. He quickly sinks again into a sleep, from which he awakes refreshed some hours later without unpleasant memories and ready, in the vast majority of cases, to take nourishment. If scopolamine has been used the period of amnesia is often prolonged. All patients have expressed their delight with the method. Nausea and vomiting rarely occur, even after the administration of ether. One death which occurred some hours after operation calls for comment, although the notes of the post-operative period are scanty. The patient, a man aged 68, weighing 9 st. 12 lb., was admitted for severe gastric pain and loss of weight. He was of heavy build, bronchitic, and of alcoholic appearance, one eye was missing, on the other were corneal scars. A diagnosis of gastric ulcer was made. He was given morphine gr. u, scopolamine gr. xx1n and a dose of 0' 12 g. (3 p.m.). At 3.45 he was well under, of good colour, respiration 20, pulse-rate 90, blood-pressure 115 mm. Hg. Incision was made at 3.47 p.m. and produced a slight reflex movement. G.E. was then given, and as the patient was resistant had to be pushed to such a degree both during exploration and again during closing of the abdomen that oxygen was necessary to relieve cyanosis. A posterior gastro-jejunostomy was performed. Operation lasted 62 minutes, and 3 ounces of G.E. were used; at the end pulse-rate was 120, condition fair. Pulse-rate had fallen to 64, but cyanosis was noted as being present. About one hour later the pulse-rate had risen to 98, the volume was poor, and cyanosis was still present. Oxygen and stimulants were then given, but the heart's action became progressively more feeble and the patient died at 9 p.m. Post-mortem revealed a very fatty heart muscle, and some cirrhosis of the liver. It will be seen that it is not easy to follow accurately the train of events and to estimate precisely the parts played by morphine, scopolamine and avertin; the patient was admittedly a difficult subject and a poor DEc.-ANAEs 1 * 6 risk for a major abdominal operation, but at least the opinion may be hazarded that early relief of cyanosis at the time when it was first noticed and the pulse was of good volume and rate (64), might have prevented the later development of cardiac failure. All other patients have made a good recovery.
Summing up my impressions of avertin which are admittedly derived from the observation of a small number of cases, I feel justified in saying that it is, if used with the care and in the doses recommended, a safe and valuable agent for induction, for providing an excellent basis of ancesthesia and for procuring a recovery which is remarkably free from after-effects. Its special indications are, I believe, for highly nervous and over-wrought subjects, and those who have suffered much from other anesthetics, for patients with cardiac and pulmonary complications, for patients with exophthalmic goitre, and for some of those who have to undergo protracted operation, e.g., plastic. I do not include in the last class the patient who has to undergo an operation on the air-passages which requires the sitting posture during recovery, and I feel strongly that avertin is contra-indicated for operations which are likely to cause a rapid fall of blood-pressure, and for the subjects of severe renal disease.
Dr. James Young (Edinburgh) said that he had employed avertin in 154 unselected cases in his hospital and private gynecological practice. This experience had led both his anaBsthetist, Dr. James Robertson, and himself to regard it as possessing considerable value as a routine agent. It was superior to the ordinary methods in (1) the ease and comfort of the induction, (2) the freedom from post-operative vomiting, and (3) the freedom from the common post-operative respiratory complications. The absence of the straining incidental to post-operative sickness, rendered avertin especially valuable when the abdomen had to be opened or before plastic operations on the pelvic floor. In the case of operations on the pelvic floor, they advised withdrawing the solution from the lower bowel before the operation was begun. This was easily done by introducing a catheter after the legs were slung up on the lithotomy supports, and it obviated soiling of the operation area by the fluid which was apt to be forced from the bowel when the posterior retracting speculum was introduced into the vagina. The withdrawal of the solution did not interfere with the anasthesia. Avertin was of special value in hospital work, because so much time between operations was saved by its use. In their experience, which was, of course, still limited, the recognized dangers of the anesthesia had not obtruded themselves. The obstruction to the air passages by the relaxation of the jaw and tongue was easily overcome by the introduction of an artificial airway. In one case there had been considerable depression of the respiratory centre, which was at once removed by the use of carbon dioxide. These respiratory troubles had been fewer since they had restricted the pre-operative dose of morphine to one-eighth of grain. In several cases they had found a marked fall in blood-pressure, in one case by 50 points. Since diminishing the quantity of morphine, they had found it necessary to increase the inhalation anesthesia.
In this series of 154 cases there had been two deaths (one after hysterectomy for acute prolapse in a case of submucous fibroid of the uterus, and the other in a long-standing case of pelvic infection). In neither case could the death be attributed to the avertin. Dr. I. N. Lewis said he had used the anesthetic in twenty-eight cases. He had noted that the patients on whom it had the most effect were those he would classify as "sub-thyroid"; those on whom it had the least effect were those who might be called " hyper-thyroid." This observation seemed to have some connection with the question of the elimination of avertin, and therefore it was decided to carry out an investigation. Possibly the stimulus to metabolism migbt have some effect in increasing the rapidity of the excretion of the drug. There one might have a safetyvalve by which the rate of recovery could be increased. The hyper-thyroid patients recovered more quickly than the others from the effects of avertin. In Germany a clinical investigation had been made on the thyroxin content and the time taken to recover. It was intended to investigate the point in animals.
In his own cases there had been no unpleasant incidents following the use of avertin. It seemed particularly useful in goitre cases.
Mr. Frankis Evans said that he had tried avertin in one case of exophthalmic goitre. The dose was 0 08 g. per kg. body weight. The patient was not asleep, but was muttering, and begged to be ansesthetized. He infiltrated her neck with novocain and adrenalin, and then gave gas-oxygen. When she came to the ward afterwards, she said that the operation had been performed while she was conscious, and that she had felt everything.
She had mistaken the local infiltration for the actual operation, and had regarded the gas-oxygen administration as an attempt to deceive her! Dr. H. E. G. Boyle said that what struck him about the openers' contributions was the question as to the need for giving heavy doses of morphine, or morphine and scopolamine, beforehand. This, he considered, must place the patients in a somewhat dangerous position. He gathered from what had been said that avertin could be dangerous, and several deaths from its use had been mentioned. If avertin sent people to sleep so easily, why could not a smaller quantity be given than that mentioned by the two opening speakers, so that patients would be merely asleep, and the avertin be used, not as an anesthetic, but as a form of pre-medication before the giving of an anesthetic? He thought that this method would result in a more easy and safe anesthesia than that produced by a heavy dose.
Dr. F. P. de Caux said that the great drawback to the use of avertin as an anaesthetic alone was the length of time it had to be given before operation. He had first tried to use it as an anmsthetic by itself, in twenty-five abdominal cases, and had been forced to use gas-and-oxygen or gas-oxygen-ether to render the anaesthesia at all satisfactory. Since then he had been using it instead of scopolamine and omnopon, for the nervous type of patient, in doses of from 50 to 80 milligrammes per kilo. of body weight. The more nervous the patient, the more avertin he used.
He used it in preference to other drugs for bronchoscopy, in doses of from 100 to 130 milligrammes per kilo. of body weight, according to the type of patient with which he was dealing.
Dr. C. F. Hadfield said that a point worthy of notice about avertin was the excellent way in which it had been introduced into this country by the makers, through their own agents. When avertin was brought to notice here some years ago, an article upon it appeared in the Observer and to him (the speaker) it seemed to imply the annihilation of this Section, because it was said to be so wonderful that anaesthetists would no longer be required. Dr. Eichholtz, the inventor, later got into communication with Dr. H. Dale, and they realized that avertin was dangerous if used without proper control. In the interests of themselves and of the public, the manufacturers took a course which he (Dr. Hadfield) believed to be unusual, i.e., they abstained from putting it on the market in this country until it had been tested scientifically by a body of experts. They handed it over to the Ancesthetics Committee, of which both Dr. Blomfield and Sir Francis Shipway were members, and for many months they refused to issue avertin to anyone who was not authorized to use it and who had not undertaken to report results to the Committee. This was the proper way in which to introduce new drugs into the country. It was not until the Committee's report appeared in the Lancet that the drug was placed on the market.
Dr. Ramsey Phillips said that little had been heard about the treatment of those cases which did not do very well. He had been present on one occasion when an alarming state of anoxcemia supervened on an avertin narcosis; one inhalation of carbon dioxide, given at his suggestion, had restored the patient immediately. In similar cases since then, carbon dioxide treatment had succeeded every time.
Dr. Z. Mennell said that he had no great experience of avertin, but for an ordinarily healthy patient he disliked rectal aneasthesia; the respiration was depressed, the breathing shallow, and often there was some cyanosis, which meant that the anesthetist had to attend to the airway after avertin had been given, as in the case of any other anaesthetic. That raised an important point, namely, that the administration of avertin ought not to be left in the hands of nurses. When he and his colleagues had begun to use it, they gave too much omnopon or morphine; he considered that a large dose of either was unnecessary. Avertin anaesthesia did not suffice for surgical work; it reminded him strongly of the old hedonal aniesthesia. The corneal reflex was very sluggish, and in several cases had completely gone, but the patients responded to a brisk skin excitant. He did not think the corneal reflex was any guide in avertin anesthesia, i.e., as to the depth of anaesthesia, any more than it used to be in hedonal or paraldehyde anesthesia. The only advantage of avertin over paraldehyde was that the smell of the latter was absent; he had not realized that recovery from avertin was so much quicker. He did not think that sufficient relaxation for operation could be safely obtained with avertin as an anw,sthetic per se, though as a preliminary narcotic it was useful. But, as Sir Francis Shipway had said, it was not yet known in what type of patient or class of disease it would be advantageous. Surely it would be a mistake to use it as a routine anaesthetic. A class of case for which it could not be useful was that in which there was bleeding, or was likely to be bleeding, in the air passages, as the prolonged sleep afterwards would be dangerous.
Mr. Hope Carlton, referring to Kendall's view of the unsaturated nature of thyroxin in Graves' disease and its pre-operative replacements by Lugol's solution, suggested that the post-operative crises which might occur after an operation for Graves' disease was due to the sudden liberation of unsaturated thyroxin, and that it might be expected that avertin anesthesia would make these crises less common since the bromine in the avertin would, as a halogen, saturate the thyroxin. Other speakers had spoken well of avertin in operations for Graves' disease. Were these good results due simply to its action in allaying apprehension, or were they the results of iodine substitution on the lines he had indicated ? One would not expect similar benefit in cases of toxic adenomata in which the thyroxin was already saturated.
Mr. Geoffrey Keynes said that he had not used avertin in many cases, but he hoped that by its help he might be able to eliminate ordinary ether anesthesia in a number of operations, particularly abdominal ones. The first of his patients on whom avertin was used was one who required gastrectomy. The avertin was combined with a local infiltration of the abdominal wall and a splanchnic injection. That was completely successful. The patient only had 0-08 of a gramme per kilo. of body weight; it seemed, indeed, to be an ideal form of anmsthesia. If that experience could be repeated he would propose to use avertin for most abdominal operations.
He was particularly interested in its use in operations for exophthalmic goitre for which he was in the habit of employing local anesthetics only. Many of these patients, however, were very apprehensive, and it was a severe ordeal for them. He proposed in future to use avertin and local anesthesia in combination for these cases.
He had been puzzled by Dr. Blomfield's remark that debilitated patients bore avertin badly, and then to hear him say that he included in his three categories of the cases most suitable for its use that of persons who had cesophageal obstruction and needed gastrostomy. He (the speaker) had long felt that for gastrostomy local anmesthesia alone was quite successful; nothing else was required. If it was dangerous for debilitated patients, he would imagine that avertin was not the anesthetic to use in those cases. He had seen it stated that exophthalmic goitre patients were able to destroy the avertin more quickly than did other people; if that was the case, avertin anesthesia was particularly safe for them and was the right anaesthetic to use.
Dr. Blomfield (in reply) said that when Mr. Keynes spoke of a combination of avertin and a local anaesthetic for abdominal operations he hit the nail on the head.
With regard to emaciated patients, he believed that in the case of feeble people requiring gastrostomy, avertin, given carefully and in small doses, was a good anesthetic, and in his experience it was safe. Feeble people were easily knocked out by any anesthetic, and so the dose should be reduced. In exophthalmic goitre cases also he thought Mr. Keynes would be satisfied with avertin, especially if he combined it with local antesthesia. It was also true that such patients were safe subjects for avertin, presumably because of their excess of thyroxin; at present it seemed that the extra thyroxin added to the patient's safety, and that the subthyroid individuals were of the type for whom avertin was most dangerous. That was borne out by the fatal case of the large thyroid removal, there being very little thyroid tissue and thyroid secretion.
He had read that the combination of avertin with spinal anaesthesia was to be condemned; he did not know whether it was thought to be dangerous because of the lowering of the blood-pressure. He had not tried the combination.
He did not agree with Dr. Mennell's strictures with regard to blood in the air passages, and he did not think that the sleep induced by avertin was to be compared with that resulting from hedonal. Undoubtedly carbon dioxide was a valuable stimulus when a stimulus was required; he had not needed to apply any stimulus in these cases, but the first thing he would use if he had that need would be oxygen with 7% carbon dioxide. He agreed with Dr. Boyle's and Dr. de Caux's remarks; it was the correct principle in many cases to give only sufficient avertin for the perfect induction of sleep, and to rely on other agents for the true anaesthesia. But, as Dr. Mennell said, there was no one anaesthetic which was best for all cases and all classes of patients. As with other anasthetics, it had to be used with discrimination; only in feeble people did avertin alone produce perfect anaesthesia.
Dr. Young had alluded to the use of morphine beforehand, and that was an important point. In most instances one could dispense with preliminary morphine or omnopon, but, if with an alcoholic or a resistant type of patient, some omnopon or morphine should be used beforehand.
Sir Francis Shipway (in reply) said that avertin was not dangerous if used with care and in selected cases, and was not contra-indicated for tonsil and nose operations, as the larynx remained sensitive during the post-operative sleep. He 9 107 had referred in his paper to the danger of giving avertin if a rapid fall of bloodpressure was likely to occur, e.g., during operation on the brain or following a spinal anDesthetic. To obtain relaxation in upper abdominal operations he used either ether, or a mixture of chloroform and ether. He preferred a combination of morphine gr. 1 and scopolamine gr. 5-ior gr. r1y, to morphine gr. j and atropine gr. -fuu, as he had always found that the latter depressed respiration more than the former. He had not used avertin in the small doses suggested by Dr. Boyle.
Sir FRANCIS SHIPWAY demonstrated the Guy's Hospital pattern of the Walton Gas-and-Oxygen Apparatus.
